Ras proto-oncogene activation in liver and lung tumors from B6C3F1 mice exposed chronically to methylene chloride.
Methylene chloride has been the subject of recent toxicological and carcinogenesis studies because of significant human exposure and widespread use in industrial processing, food preparation and agriculture. In this study, liver and lung tumors, induced in female B6C3F1 mice by inhalation of 2000 p.p.m. methylene chloride (6 h/day, 5 days/week continuous exposure), were examined for the presence of activated ras proto-oncogenes. DNA was isolated from 49 spontaneous and 50 methylene chloride-induced liver tumors and screened by oligonucleotide hybridization of PCR amplified H-ras gene fragments for codon 61 mutations. In the chemically induced tumors, 38 mutations were detected, 16 C to A transversions in base 1, 16 A to G transitions in base 2 and 6 A to T transversions in base 2. This mutation profile was similar to that identified for the H-ras gene in the spontaneous liver tumors and suggests that methylene chloride acts in liver by promoting cells with spontaneous lesions. Tumors in which H-ras codon 61 mutations were not detected were examined for the presence of transforming genes by the nude mouse tumorigenicity assay. Except for activated K-ras genes detected in DNA from two methylene chloride induced tumors and one spontaneous tumor, no other transforming genes were identified. DNA from 54 lung tumors was screened by direct sequencing of PCR amplified DNA fragments of the K-ras gene for first and second exon mutations, and 12 mutations were identified, 5 in exon one and 7 in exon 2. The low number of spontaneous tumors available in this study limits the interpretation of the data, and thus the frequency and spectrum of K-ras activation in the methylene chloride induced tumors was not significantly different from that in the seven spontaneous tumors analyzed. Since K-ras activation was not detected in 80% of the tumors, the nude mouse tumorigenicity assay was used to examine the lung tumors for the presence of other transforming genes. At present no transforming genes other than ras genes were identified in either liver or lung tumors.